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Effects of Orostachys japonicus A. Berger on the Immune System
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ABSTRACT : The purpose of this research was to investigate the effect of Orostachys japonicus A. Berger
(OJB) on the immune system. Administration of OJB (500 mg/kg) enhanced viability of splenocytes and
thymocytes in BALB/c mice, and also OJB increased of splenic T lymphocytes, significantly, increased CD4
positive T cells and CD8 positive Tc cells. OJB markedly, enhanced the production of y-interferon in mice
serum. OJB accelerated the apoptosis of L1210 and U937 leukemia cells and increased the expression of
apoptosis-related ICE, c—myc, p53 gene, These results suggest that OJB have an immuno-regulatory and

anti—cancer activity.
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PAUN L=y
Aleke RPMI1640, fetal bovine serum (FBS),
phosphate buffered saline (PBS), concanavalin A
(Con A), lipopolysaccharide (LPS), thioglycolate
ethidium bromide, propidium iodide < SigmaA}, PE
conjugated anti—CD4, FITC conjugated anti—CD8,
PE—anti B220, FITC~anti Thy 1 monoclonal antibody
(Caltag), anti—murine IFN=7 antibody, anti—murine
11.—4 antibody (Pharmingen), anti—rabbit Bcl—2
TEMED, Taq DNA
polymerase, M—MLYV reverse transcriptase, Oligo
(dT), PCR marker (Promega), dNTP set (Amersham
S ARSI T ARSI E 96 well
microplate (Costar), inverted microscope (Zeiss),
flow cytometer (Coulter, EPICS—XL), ELISA reader
(Molecular Devices, VERSAmax), 1 ¥ centrifuge
(VS—15000CF), CO: incubator, freeze dryer, deep
5 VisionAtel A FE Agalsit),

antibody (Santa cruz),

Pharmacia) %

freezer

3. ZHo| Xl

Adef ARE-3E o358 2003 10
AE ARAA AFH s %@ﬁii
100 g& 90%2] MeOH=E
M-S rotary evaporator® & %0}1 =4
9.75 g& #HE (o]sl OJBE}t 3H38F%loH, o
Aol A A, AlEuekgol=
7 AH&-8hiTh.

4 MTTEH0I Qi8t HIZ 2 EMMIEO| MEE =8

MTT® (Mosmann, 1983)l <& A5l OJB( 500
ng/ke) & 74 e AT FAS F AAE AF EHAA
v 9 FAE HE o, 7 AE P REE A8
1x10° cells/well® MESFE AT B[ A E H5-H
o= LPS (5 pg/ml), 4AE HE-FHo= Con A (0.5 g
/md) & Zd7Fsko] 48A17F F_F CO. WiSF7] el Al aljeFst
Atk viok 8 4A)7F Aol 5 mg/mFEF DPBS—A (pH
7.4)°) AW MTT%O“ 20 W= 7} wellel A718a,

0.1 N HClol =91 10% SDS 100 pl2 g3 A7 1847+
Zol 2ukx| 7 WS kst whaE Zh welld] EH LS
ELISA reader& ]84 570 nmol|A] S35k t) =79
FF T vjwste] MEAYEESS B2 FASHSITH

5. HI& 2! EMMIZS| OEEL (subpopulation) SA
Shortman & Backson (1974) Z8] shi o5 xZ o
OJB (500 mg/ke) & 7¢ &<F AT Folst & AHE H
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EIEEES
2 g A A B g 9 FAE AEF v, v Y A4
E Hede z2AS] 1x10° cells/wellell PE/FITC

conjugated—anti B220 %! Thyl monoclonal antibody ¢}
PE—-anti CD4/FITC—anti CD8 monoclonal antibody
(1:25 dilution) & ©]F @A38ke] 4TA 30E3T WAl
711 flow cytometer (excitation: 488 nm, emission:
525 m—FITC, 575 m—PE) & o|&3fe] ztzte] Al¥ F
o Qw7 oS Yot

. &3 cytokine(FN—y, IL-4)2| =&

f. IFN=y2| &3

IFN-7¢ =A< sandwich ELISAY (Enavall &
1972) o7 ¥F | IFN—y9 58 Stk 4 peg/me

T2 0.1 M phosphate buffer (pH 9.0)°l 4%t

anti—mouse IFN—y antibodyZ 96 well microplate®l
7+ welld 100 2 F8ato] 4TelA 24 AT 5t vhs
NA EAAZ 1 F PBSE 23] AH eI, 1% BSA-
PBSZ 7 well & 150 w4 7hsto] AefA 1 A+ &<t
blockings &tiL PBS® 33 Al&l8H3ith 1% BSA-PBS
2 A8t 3 g iy 529 (recombinant mouse
IFN-7)& 7 well'd 100 p¥ gol A&elA] 147 &<t
B2-A17) & PBSE 33] Mt 15 2 pg/ml
1% BSA—-PBSe] 3]41%t biotinylate conjugated anti—
murine IFN—7 antibodyE 7 well @ 100 %) Wol A
oA 1A1ZF Fok W3- A Z Tk thA] PBSE 33] A& st
2 ug/mé w52 3 A3 streptavidin —alkaline
phosphataseE ZF welld 100 @2 7}8kal ThA] 2o
A1 A7 Eet ‘i&%*]ﬁ‘?} PBSTE 53 A&s & p-
nitrophenyl phosphate 7}y wellsd 100 A 718}

I A2 A} dhel A kA 8—% AT 30% % 50 w9
3N NaOH&9 o g &S HAA7] 2, 30F el
ELISA reader® 405 mm g4 355 Y3 v
wakict.

Lt 149 &
[L-42] =74& IFN—y2 SR T3k

7. Flow cytometer(f| OISt BHEIHM|LO| OIZEAIL S

Nicoletti et al. (199159 Bz Aguig Tl
L1210M3%E 2 U937 A1 Zel OJB (1-100 pg/mé) & A7t
24 A7F Eob wiekst o, MEE A, A (X33,
1,500 rpm, 53) 3 3 AAAI7] A AEE e PI (10 pg/m)
Z 20 /1% 106cells?] FEZ G4 (4T, 3027+ 9H3) T
the flow cytometer (excitation: 488 nm, emission: 620
m) & 0] 8814 sub—G1 peakE 4 FHA T
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8. RT-PCROI 218! ICE, c-myc, p53 mRNAQ) Ei&d

U937TAIZ) 10 pg/mie] OJBE #7713k 3, 24 A7k &
Qb wjekstar U937 MlEelM RNAS ¢ }Oﬂv} Total
RNA<+ Trizol reagents 0]-£3}5 00 A Z3|AL2] v
(Birch et al, 1996)°l #3Fth. ¢cDNA¥ M—MLV
reverse transcriptase®} random hexamerZ primers
o] &3t $d8+ a1, Taq DNA polymerases o] &3}1o]
Perkin Elmer 2400 thermocyclerolA 30 cycle®er &
Z T 7+ cycle2 95T oA 30%7}F denaturation
A7l 3 55TCeA 30%7F annealingA 7] 3, 72°C o] A]
30&7F extensionA # T}, PCR product® 1% agarose
elell X A7)9%38}L ethidium bromide® 9 M3shoi}.
PCRol| AF2-# primers 23 2t} ICE sense (5'—
AAT GCT GCT ACA AAA TCT GG-3"Y, ICE
antisense (5'=ATC ATC CTC AAA CTC TTC TG-
3", c—myc sense(5'-CGT CTC CAC ACA TCA GCA
CA-3"), c—myc antisense (5'=CCG CAA CAA GTC
CTC TTC AG-3", pb3 sense (5'-CCT CCT GGC
CCC TGT CAT CT—-3", pb3 antisense (5'-ACA AAC
ACG CAC CTC AAA GC-3Y.

9. EAIXeE
FAA 2= Student's t—test (Dowdy, 1983) & &}9.2.
¥, p<0.050]3k5 Felido] ol A o2 s akqlrh

2 =

1. HI& & SMHIZ| MES) OIXl= E"ﬂl}
Aol OIBE A Fofsta v 9 FHA X 4=

= S A3 vAAEANA HETLPS (6 pg/mb) ﬂﬂ
A MEAEES 100%2 319lS i, OJB Foi o]

Ao 0|x|= FE&

M 117414.3%2 B3 £ AEES Fo8HA 52

ANz ow, FAAEANME 2T Con A (0.5 ug/mfa)xm
o] H]3te] OIB Tl FolA 110.8+5.7%% FHAAE )
MELo] AT = 7o)t (Table 1).

Table 1. Effect of cell viability on the OJB-administered
mouse splenocytes and thymocytes in vivo'.

Cells  Splenocytes (%) Thymocytes (%)

Treatment LPS (+) Con A (+)
CONTROL 100.0x45 100.0x42
OJB 117414 3" 110.8x57

T OJBR (500 mg/kg) was administered p.o. once a day for 7
days, thereafter each cells were collected, and
splenocytes and thymocytes were incubated for 48 hours.
The cells were assayed by MTT method. The OD of each
well was measured at 570 nm with a microplate reader.
Each data represents the mean*S.E. of 3 experiments.

¥ Significantly different from normal saline—treated control
group (p<0.05).

2. HIZ & SEMMIEO| 21 &SN DIXl= S1t
OJBE Folsh A 013 2 FAAMEL Qlub+- opd ek

WE2 AHEA AN EE 2N B, TAZZ 7
7} 36.1%£3.4 9 22.4+2.3%, OJB Foldol A 2+ 38.8
+39 49 31.1+1.7%=% 53] T AE7F dA3HA =713}
gom wA THAE = TH AEE thx70) 14.0£1.1%,
Te AlZE 7.620.7%°13 29 OJB T2 22t 21.7
+1.3% 2 11.2£1.2%% TH AZ9 Tc AX EF 79

AA Frrsrolvh. FAAEgAE dixTt Bl meked
OJB Fofell A F24d%lw Aol #EHA Gttt
(Table 2).

Table 2. Lymphocyte subpopulation change of splenocytes and thymocytes in OJB-administered mice'.

Cell Type Splenocytes (%) Thymocytes (%)
T cell
B cell Tw Tc/Ts
Treatment Tw TolTs
CONTROL 224%23
36.1x34 91+08 45x05
140%11 76+07
OJB 311217+
388%£39 11 10712 57x06
217%£1.3= 112212+

"OJB (500 my/kg) was administered p.o. once a day for 7 days, thereafter splenocytes and thymocytes were collected and
lymphocyte subpopulation was measured by a flow cytometer. The cells were staining with PE/FITC conjugated anti~
B220/Thy1 or CD4/CD8 monoclonal antibody. Each data represents the mean®SE. of 5 mice.

' Significantly different from the control group (+0(0.05).



3. & & cytokineA0H DIXl= &t

OJBE Fold WA ¥% interferon—y9} IL—42] A
Aof| Mz FeS AES 43} interferon—ys R
o= 21.9+£1.9 pg/meolglom, OJB FoT oA
38.1%£4.7 pg/mE FYAUE S71E Bk v IL-
4= g2 = 1561 1.4 pg/mblH Bldke] OIB %9
ToAE 18.9+1.7 pg/moE tx73 & 2folE Hol
2 gkt (Fig. .
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Fig. 1. Effect of OJB on the cytokine production in
mouse serum. OJB (500 mg/kg) was administered
p.o. once a day for 7 days, and the cytokine of
collected mouse serum was assayed with
ELISA kit. Each bar represents the mean*SE.

of 5 mice. IFN-y : Interferon—y, IL-4 :
Interleukin—4.
4, QA= L1210MIZE2] OESEAIZNM OIXl= St
L1210MZE AF 9 &7 o]Asla OIBE 4 5o

3 kS B7bo] o]AH L1210 %S 45k sub—-Gl
peakZ 43 Ay} 2 nls] OJB Foldtell A o]
H L1210 29 §oA0le obFEA AT BT
(Fig. 2).

5. HHS} BRI NTZO| OIZBEAIXN OIXl= St

L1210AZ iAo OJB (1-100 pg/mt) =
24N 7y Feb wiokst AT, gimdel wlgte] 7h sRe
OJB A7}FollA wiek L1210A3E 9] of5EA AT EA
A Ao, sk Abge] sE A xS U937
A2 v A A Tt 2atel| Blske] ZF w2 OJB H7t
off & U9I37THEL] oFFEAIATE o4 UAl F21H ATk
(Table 3).
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Fig. 2. Effect of OJB on the apoptosis of transplanted

L1210 cells in mouse peritoneal cavity. L1210
cells were transplanted to peritoneal cavity of
mouse and OJB (500 mg/kg) was administered
p.o. once a day for 7 days, thereafter L1210
cells were collected, the sub—G1 peak stained
with propidium iodide was measured by a flow
cytometer. Each bar represents the meanx
SE. of 3 experiments.

Table 3. Effect of OJB on the apoptosis of cultured
L1210 and U937 leukemia cells’.

Cell Type
Treatment L1210 cell (%) U937 cell (%)
(ug/mQ)
CONTROL 174%x20 215+23
oJB ) 237%2 4+ 254+27
OJB (10) 29.3+2 8! 325+3.0+
OJB (100) 41.1+3 3= 399+ 3 5%

" OJB was treated with cultured L1210 or U937 cells.
incubated for 24 hours, and each cells were collected.
and the sub-G1 peak stained with propidium icdide was
measured by a flow cytometer. The data represents the
mean=+SE of 3 experiments.

' Significantly different from control group (*p<0.05,
=0(0.01)

6. RT-PCRUI 28! ICE, c—myc, p53 mRNAQS| &5i2tAt

U937A1E wiekA el OJB (10 pg/mb) & A 2l5kal 244
b Fok vieket ok U937/ﬂ]g&°ﬂ/ﬂ RNAE F=3% &
cDNAE 34 35lo] PCRS A alske]l i, 1% agarose gel

oA W79 E s 43} (Fig. 3), thE7-ol w8k OJB #
2l Lol A ofFEAIAS B §AQ ICE, c—myc,
p539 mRNA wdo] dAwkd o g Frhsty s
skt
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GAPDH
C—Myc =

Fig. 8. Expression of apoptosis—related genes(ICE, c—
myc, p53). Treatment of OJB for 24 hours
leads to increase in the expression of ICE, c-
myc and p53 in U937 leukemia cells. Lane 1 is
a control and lane 2 is the cells treated with
10 ug/md of OJB for 24 hours.
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st
H]X‘ 9 FAAES op ke FA% Ay} v T g
T2 Z7} (224 %—31.1 AR CH, TAE F 53]
CD4*MZQ TuME (14.0 %—21.7 %) & CD8* AL
TeHE (7.6 %112 %5 F7HA A9 WdgE&
ZAs= Ao 2AFY, £I A = Y—interferon.J
AL Z7F (21.9£1.9 pg/mi—38.114.7 pg/mé) A7
tﬂ ol ghgo] 53] TwHEE &7 435 J‘"—’]
3t (Fong et al, 1989). 3H, olEEA| A= 2319 7
Aol AE o & ¥ 7o R M (Kerr et al.,
1972), oli= M27} F-& ) AR o] ofp] Fuje AFsholA]
APRE R RS TREAIA FH5ol EY e APEA QL AL
Yot oFEEAIAE %%LO}?JH‘: T 2EHY 9l
T AR TEAHA AMTHRYOE o] B Fatol A7

o NEE o] AEe) &4 —Z,-x] o3 o3 A=l
ST HuetA] 4T AAE 229 #4E A AeA Pt

(Kerr et al., 1994). o] 2| gt 0]—%5*]&7} dojL}A] oo}
A ZHEE AE SR HElE 24 ¢ vholy A
w4, A7 AE AR E Y Y EE, AIDS F vherst 2
Ho) v 7| Hof Betal ole Ao E Holr olefgt A
gofl gist A8+ ofFEALE AN A FoBA 2
o) A oA et Aol T4 2t (Thompson,
1995).
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